An Experimental Approach * A large and growing literature links high levels of ethnic diversity to low levels of public goods provision. Yet while the empirical connection between ethnic heterogeneity and the underprovision of public goods is widely accepted, there is little consensus on the specific mechanisms through which this relationship operates. To gain analytic leverage on the question of why ethnicity matters, we identify three families of mechanisms -what we term preference, technology, and strategy mechanisms. Our empirical strategy is to identify and run a series of experimental games that permit us to examine these mechanisms in isolation and then to compare the importance of ethnicity in each. Results from experimental games conducted with a random sample of 300 subjects in Kampala's slums reveal that successful collective action among homogenous ethnic communities in urban Uganda is attributable to the existence of norms and institutions that facilitate the sanctioning of non-contributors. We find no evidence for a commonality of tastes within ethnic groups, for greater degrees of altruism toward co-ethnics, or for an impact of shared ethnicity on the productivity of teams.
I. Introduction
In 2003, the Ugandan Police Service withdrew its funding for local-defense units in Kampala's urban slums.
Whereas previously the government paid officers to patrol neighborhoods and respond to urban crime, a tightening budget situation meant that the provision of security became a purely local matter -one left to a decentralized system of local councils. 1 In Kifumbira, the chairman of the local council expressed the depth of his concern about problems of criminality: "We have thieves, murders, and lots of people with problems with gambling and opium. We had three murders last month alone." 2 Yet community members in Kifumbira have been unable to mobilize their neighbors in response. Amidst rising crime, residents complained bitterly about the lack of a police presence but have done little to address the problems on their own. In nearby Katale, however, the disappearance of government support for policing has not led to a spike in crime, even though it too sits in the middle of one of Kampala's poorest slums. The chairman of Katale zone reported that his community has initiated a community patrol; organized by the elected Parish Security Officer, the patrol involves all members of the local council along with volunteers from the neighborhood. Apart from petty crimes, the chairman explained, "Katale is very, very safe." 3 Although the two communities are similar across a wide range of observables, residents in Kifumbira, unlike their neighbors in Katale, continue to live in fear, choosing to blame the police rather than mobilize community patrols to address rising insecurity. This lack of action cannot be accounted for by ignorance of the problem -indeed, the chairman of the local council showed us scars on his arms, a consequence of his personal effort to apprehend a thief. One characteristic does, however, appear to distinguish Kifumbira from Katale: its level of ethnic diversity. Kifumbira is home to a wide diversity of ethnic groups, while Katale is more homogenous.
The hypothesis that Katale's success and Kifumbira's failure might be linked to Katale's lower level of social heterogeneity resonates with a large and growing literature that associates high levels of ethnic diversity with low levels of public goods provision. Indeed, the failure of Kifumbira's residents to provide basic public goods appears not to be atypical: highly diverse U.S. cities exhibit lower levels of funding for public goods (Alesina, Baqir, and Easterly 1999) , contributions to local schools are lower in ethnically heterogeneous East African villages (Miguel and Gugerty 2005) , and project maintenance suffers in more socially fractionalized villages in Pakistan (Khwaja 2002) . 4 Yet while the empirical connection between ethnic heterogeneity and the underprovision of public goods is widely accepted, there is little consensus on the 1 Kampala has a hierarchical administrative structure of local councils (LCs). The city is partitioned into five divisions (LC3s), which are, in turn, divided into parishes (LC2s) and zones (LC1s). LC1s are equivalent in size to villages in rural areas. 2 Interview, Kifumbira, July 20, 2005. 3 Interview, Katale, July 7, 2005. 1 specific mechanisms through which this relationship operates. Some authors emphasize the altruism that coethnics feel toward each other and the greater willingness that this provides for individuals in ethnically homogeneous communities to bear the cost of volunteering their time and energy for collective activities.
Others point to shared preferences among co-ethnics about the types of public goods that should be provided. Still others stress the role that ethnicity plays as a mechanism for improving the productivity of collective tasks, for example, through shared language and a greater ability to communicate. Finally, some highlight the greater capacity for individuals to sanction in-group members than out-group members and the heightened ability that this provides for enforcing social cooperation in homogeneous settings. All of these mechanisms are plausible. To date, however, no research has established which of these mechanisms is (are) doing the work in linking ethnic heterogeneity with low levels of public goods provision. While much research has been undertaken to establish that ethnicity matters -both for public goods provision and for a range of other collective action-dependent outcomes from credit provision to rebel recruitmentconsiderably less tries to work out why ethnicity matters. Filling this gap in knowledge is the purpose of this paper.
To gain analytic leverage on the question why ethnicity matters, we begin by identifying three families of mechanisms-what we term preference, technology, and strategy. Various authors have at times accounted for the relationship between diversity and the underprovision of public goods with reference to each of these analytically distinct channels. Our empirical strategy is to identify and run a series of experimental games that permit us to examine these mechanisms in isolation and then to compare the importance of ethnicity in each.
To do this, we recruited 300 subjects from adjacent neighborhoods in Kampala, Uganda that combined high levels of ethnic diversity with low levels of public goods provision. Each subject played a sequence of different games, each designed to isolate and test one of these mechanisms (described in greater detail in the next section of the paper). Subjects played multiple rounds of each game with randomized matchingsometimes with co-ethnics, sometimes with non-co-ethnics. Our strategy is to examine how the differences in play among co-ethnics and non-co-ethnics varies across games. 5 This allows us to assess the explanatory power of the distinct mechanisms and to examine how they interrelate.
To preview our results, our evidence suggests that the preference-based explanations common in the literature on ethnic processes do not provide much explanatory power. It is not simply the case that co- 4 Other studies that also provide evidence for the negative association between diversity and public goods provision include Easterly and Levine (1997) ; Poterba (1997) ; Vigdor (2004) ; Okten and Osilli (2004) ; and LaFerrara (2002 and 2005) . 5 Other researchers have sought to identify race/ethnicity effects in a different set of experimental games than those described in this paper. Eckel and Grossman (2001) find race effects in ultimatum games; Glaeser et al. (2000) find race effects in a trust game; Fershtman and Gneezy (2001) identify group-specific differences in allocations in the trust game, an effect they argue follows from ethnic stereotypes rather than a taste for discrimination; and Gil-White (2004) explores an ethnicity manipulation in ultimatum games played in Mongolia.
2 ethnics are more altruistic toward one another or happen to share the same preferences over outcomes. Nor are technological explanations central. Co-ethnics do not appear to cooperate with one another simply because cooperation is easier with people that share a common language or modes of interacting. Instead, we find that strategic concerns dominate: our evidence suggests that co-ethnics cooperate because they adhere to within-group norms and institutions that facilitate the sanctioning of individuals who fail to contribute to collective endeavors. Underlying this strategic explanation, however, is a technological feature: co-ethnics benefit from stronger network linkages among them, linkages which make it possible for individuals to sanction co-ethnics that defect. These results provide some of the first empirical evidence for why ethnic heterogeneity undermines collective action, and for why ethnically diverse communities tend to suffer from such low levels of public goods provision and well-being.
II. Mechanisms
It is a common refrain among scholars of comparative politics that "ethnicity matters." Measures of ethnic diversity or discrimination are now standard variables in cross-country regressions, hypothesized to account for the onset of conflict (Cederman and Girardin, forthcoming) , the instability of democracy (Adsera and Boix 2004) , and patterns of economic growth (Easterly and Levine 1997) . But what does it mean to say that ethnicity matters? While authors identify myriad ways in which ethnicity appears consequential in the aggregate, no general framework has been used to think analytically about how ethnic identities shape individual behavior. In part, this is because ethnicity is a highly contested term. Indeed, it is difficult to find a definition that captures the central notions of ethnicity employed by major writers on the subject (Chandra 2005) . It may also be because general frameworks usually operate at a level of abstraction at which the primitives involve objects such as individuals, rules, or goals, and possibly even "groups," but not "ethnic groups" in particular. We therefore begin by presenting a general framework of individual behavior which we then use to identify the different channels through which ethnicity might affect behavioral outcomes. We identify three distinct families of mechanisms through which ethnicity might matter. In the section that follows, we show that the various arguments found in the literature about the impact of ethnicity can be grouped into these three general classes of mechanisms.
The general model of individual behavior we draw on is the game theoretic model. In the abstract language of game theory, a social interaction can be described as a game. Such games (we focus here on normal form games) are triples comprising (i) a set of players, N={1,2,…,n}, (ii) a set of strategies, one for each player, A=× i ∈N A i , with typical elements a i ∈A i and a∈A and (iii) a set of preferences over outcomes, u={u i } i∈N , again, one for each player. An abstract game G may be written G=G(N,A,u).
Given any game, the analyst's behavioral assumptions (typically embedded in a "solution concept") returns the profile of actions a that the analyst expects the players to take. The set of actions taken in a given game can then be written a(G (N,A,u) ). The overall outcome, x, can be then written as a function of a, in effect, the outcome is a summary of the actions taken by all the players. 6 As an example, consider a game of chess. N consists of two players, A consists of the set of moves that each can play (i.e., bishops can move diagonally; rooks can move horizontally or vertically, etc.), and u reflects the fact that players prefer combinations of strategies that lead to a win rather than a loss. Together, these three elements form the game of chess. Given this game, alongside the analyst's behavioral assumptions, we have a description of behavior a(.): for example, white moves his king's pawn forward two steps, and so on. Given these strategies, x reports whether white or black wins, or whether there is a draw.
Note that this general description of a strategic environment -of a social problem -can be undertaken without any reference to the ethnic identities of players. In practice, however, we might expect that the ethnic identities of players affect their behavior in systematic ways. If so, then such identities can be introduced into the formal description of a game. To see this, let the set of ethnic groups be given by Θ, where θ i ∈Θ denotes the ethnicity of player i. Working out the ways in which ethnicity is "responsible" for a given outcome can be thought of as asking: how does variation in the profile of types θ, affect the outcome,
x?
Given our general characterization of the game, there are a small number of "first order channels" to investigate: in principle, ethnicity could enter by changing any of the three primitives, N, A or u, or by changing the selection of strategies, that is, the mapping a(G). Assuming that ethnicity is predicated on existence (that is we do not treat N as a function of θ), we are left with three mechanisms through which the outcome, x, may be affected by θ:
• The preferences mechanism: Ethnicity can alter the preferences players have over outcomes: u(a|θ).
• The technology mechanism: Ethnicity can alter the "toolbox" of strategies available to players: A(θ).
• The strategy mechanism: Ethnicity can be used to condition the strategies that players select in a given game: a(. | θ).
As an example, consider the following simple game. Two people can decide whether or not to take some action, such as sharing information or contributing labor to some project. If an individual takes such an action then they both benefit, but their cooperation comes at a private cost. It is socially beneficial to take such an action. How much cooperation should we expect to observe? 6 In fact there may be indeterminacy over which actions are chosen and so for some solution concepts a (G(N,A,u) ) may be a set of strategy profiles rather than a single set of strategies; with such indeterminacy we can think of x as reflecting the distribution of outcomes given a particular solution concept.
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The game can be described formally as:
The expected outcome depends on the solution concept employed. For example, the Nash equilibria of this game are as follows: if β>.5, then each player weighs her own costs higher than the social gain and the Nash equilibrium involves neither player contributing. In this case, the game is a continuous version of the well known Prisoners' Dilemma. If β<.5, the reverse is true and the Nash equilibrium involves the maximum level of cooperation, α. In this case, there is no social dilemma. If β=.5, then there is an infinite number of Nash equilibria in which the two players provide equal contributions. Here, we have a coordination dilemma and different equilibrium refinements may suggest different outcomes; for example, the Pareto optimal Nash equilibrium is (α,α); the risk dominant Nash equilibrium is (α/2,α/2). 7
Now consider the three channels through which the introduction of information about the ethnic identities of players may change the game. The first is that the preferences of players may be structured by their ethnicity. For example, we could have β=0 if θ i =θ j , β=.5 otherwise. In this case, a player discounts the private cost of providing information or making other contributions when she shares the same ethnic identity as her partner.
A second possibility is that ethnic identities can affect the availability of particular strategies to players of different identity types. In this game, ethnicity may determine the extent to which two players are in fact capable of communicating or of supporting each other's projects. For example, we could have α=1 if θ i =θ j , α=0 otherwise. Thus, when players do not share the same ethnicity, cooperation is not possible.
A final possibility is that the selection of strategies is structured by the ethnic identities of the players.
For example, equilibrium selection could follow a rule: players play the Pareto optimal Nash equilibrium strategy whenever θ i =θ j , and play risk dominant Nash equilibrium strategies otherwise. In this case, players condition their choice of strategy on identities, rendering some equilibria salient only when players share a common ethnicity.
Our efforts to distinguish different families of mechanisms through which ethnic identities condition behavioral outcomes provide a useful heuristic device -a language to help identify distinct processes that are often conflated. In theory and in practice, however, the distinctions are not so clear. A given strategic situation may be represented by many different games and what appears as a technological feature in some 7 To see that this is the risk dominant outcome, assume that player i has a uniform prior over the actions to be taken by player j. In that case, her expected payoff from action a i is u i (a i ) = ∫ 0 
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representations may be treated as a preference feature in another. Practical challenges are more severe, however, and they motivate our present study. The existence of multiple mechanisms through which ethnic identities shape strategic behavior creates an inferential problem for empirical work that links ethnic diversity to a range of social outcomes. For example, in the game above, if we find that co-ethnics (players for whom θ i =θ j ) typically succeed in working together or sharing information while non-co-ethnics do not, we cannot know if this outcome is the result of ethnic identities shaping preferences, technologies, or strategies, or even if some combination of all three mechanisms is in operation. To do this, we need to identify (or experimentally create) situations in which we can rule out the operation of different mechanisms.
III. Ethnicity and Public Goods Provision
The underprovision of public goods is frequently viewed as a product of collective action failure -either a failure of the community to lobby a government to provide a particular public good or a failure of the community to organize itself to supply the public good on its own. The reason public goods are difficult to provide is because they can be subject to free riding: everyone in the community can enjoy the benefits of having nightly security patrols, mended roads, clean water, and garbage collection even if they do not contribute the time or money to providing these services. Understanding why ethnically diverse communities fail to resolve these collective action problems, while homogenous communities do, involves distinguishing among the three mechanisms described above.
Two arguments in the literature on ethnic politics emphasize preference-based explanations. One focuses on commonality of tastes over outcomes. It is possible, for example, that individuals within a group do not care directly for each other's welfare (or, at least, not more than they do for the welfare of out-group members) but that they nonetheless care about similar things. If so, then ethnic diversity implies a heterogeneity of tastes, which, by creating disagreement about which goods should be provided or where they should be located, leads to the underprovision of public goods. Such arguments are found, for example, in the treatments of Alesina, Baqir, and Easterly (1999) and Alesina and LaFerrara (2005) . Bates (1973) argues that a salient feature of ethnic groups is that they are often geographically concentrated -this, he suggests, can induce a commonality of interests over outcomes that have a geographic component, notably the location of public investments. In a model of educational choices, Miguel (1999) proposes that individuals have preferences over the type of education they receive (for example, the language of instruction or the language in which parent-teacher meetings are conducted) that is correlated across co-ethnics. This can lead to an unwillingness to invest in education in more heterogeneous communities simply because the public good that is produced is of lower value to some individuals than would otherwise be the case.
A second, preference-based explanation focuses on the identities of the beneficiaries rather than on the outcome itself. It starts from the premise that identity may be correlated with preferences over the welfare of other individuals, rather than over public goods directly. Arguments that link ethnicity to the 6 presence of such other regarding preferences are in fact quite common. As in the game described in Section II, when other regarding preferences for fellow community members are prominent -that is, when individuals assign positive values in their own utility functions to the welfare of their fellow group membersindividuals may be willing to bear the cost of providing the public goods themselves, whether or not other community members who benefit from the goods also contribute to their provision. Such arguments are familiar from journalistic accounts of ethnic behavior as being fundamentally driven by atavistic or primal sympathies (or antipathies) with respect to in-group (and out-group) members. 8 If other regarding preferences are stronger within groups than across group lines (or if individuals assign positive utilities to reductions in the welfare of members of other groups -that is, if they have a "taste for discrimination" (Becker 1957) ), then having multiple ethnic groups within a community may lower the willingness of individuals to contribute to collective action and lead to lower levels of public goods provision (Vigdor 2004) .
A second class of arguments focuses not on preferences but on the technologies available to coethnics. In one study of team production, Hardin (1995) emphasizes the need for individuals to coordinate to achieve jointly beneficial outcomes. Coordination, however, may require that individuals can draw on a reservoir of common cultural material -language, experience, networks, understandings about modes of interaction -that makes it easier for community members to communicate and work together to achieve common ends. Deutch (1966) , for example, distinguishes ethnic groups (from other identity groups) as "communities of communication"; their cohesiveness is a function of how quickly and effectively they can transmit complicated messages. By raising community members' ex ante expectations of success in their common enterprise, the existence of the shared cultural material should also increase the willingness of community members to undertake the collective endeavor. Since the "ethnic technology" is not shared across group lines, it will only reduce transaction costs (and facilitate public goods provision) in more ethnically homogeneous settings. 9 Although there are a variety of ways in which co-ethnicity may provide technological advantages, we focus on only two: the possibility that co-ethnics work more effectively together because they can draw on a common language, and the possibility that co-ethnics have access to dense networks upon which they can draw in resolving social dilemmas. Such networks may provide strategy options to players that are simply not available to individuals that are socially isolated from each other, including the possibility for punishment outside of the context of a single-shot interaction (Ghosh and Ray 1996; Fafchamps and Minten, 2002) . 8 Social psychological studies, however, suggest that in-group affinities, far from being atavistic, are quite universal and can be constructed even in arbitrary groups (Tajfel 1982) . 9 A recent paper employs a variant of the technology mechanism in accounting for income differences across countries (Spolaore and Wacziarg 2006) . The authors use genetic distance between populations as a proxy for the ease with which new technologies can diffuse across borders. In particular, they suggest that the horizontal diffusion of development may be impeded by language and other cultural differences.
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A third set of arguments focuses on how ethnic identities condition the strategies selected by players.
As in the example in Section II, many social environments are marked by the existence of "multiple equilibria" -that is, a given solution concept (such as Nash equilibira) produces many possible solutions. In such contexts, ethnic information may be used to select one set of solutions over another. 10 Fearon (1999) and Habyarimana et. al. (2005) , for example, demonstrate how ethnic information can be used to provide focal points that let individuals select among multiple equilibria in a version of the divide the dollar game.
The model most commonly used to represent public goods production problems is the repeat play prisoners' dilemma. It is well known that (infinitely) repeated games of this form often admit a multiplicity of equilibria.
In such contexts, the selection of equilibria may be made dependent on ethnic information in different ways.
One influential article that sought to explain the norm of interethnic peace (and why it sometimes breaks down) did so by comparing the properties of equilibria that differ in the manner in which strategies are conditioned on the ethnic identity of players (Fearon and Laitin 1996) . In this, and related work, co-ethnics may sanction members that fail in some way to contribute to collective goods. The expectation that shirking will be punished ex post generates expectations ex ante that cooperative overtures will be reciprocated, and this, in turn, makes individuals more willing to contribute to collective activities. 11 The implication is that social sanctioning will be generally less feasible (and norms against shirking correspondingly lower) in heterogeneous communities, and that the likelihood that public goods will be provided in such settings will be lower. These equilibria produce what may be termed informal social institutions or norms of reciprocity (Bates 1973; Taylor 1988 ) that reduce the likelihood of shirking. In practice -a point we return to in the conclusion -the selection of equilibria may itself depend on other mechanisms, for example the possibility that greater information about reputations exists within groups than across group lines (Platteau 1994; Landa 1994 ) and hence that there are more opportunities for sanctioning in-group members who fail to contribute their fair share to collective activities (Besley et al 1993; Fehr and Gachter 2000; Miguel and Gugerty 2005) .
IV. Research Site, Sampling, and Experimental Framework
To study the role that these mechanisms play, we took a set of experimental games, typically played in laboratory environments, to the field in Kampala, Uganda. Kampala is an ideal site for studying the mechanisms through which ethnic diversity affects public goods provision. The city is not only extremely ethnically diverse but also a place where ethnicity is highly salient in everyday social interactions. Yet while ethnicity matters, the political situation in Kampala today is sufficiently stable and peaceful to permit 10 More generally, it is conceivable that the solution concept adopted by an analyst may be a function of ethnic categorizations. 11 Whether this particular mechanism should be viewed as strategic behavior to avoid a social sanction or as behavior in accord with a norm against shirking is not clear. In any case, they are two sides of the same coin. The sanction is simply the off-the-equilibrium-path event that happens in the event of the violation of the 8 questions about ethnic identifications and attitudes to be asked and for research on social interactions across ethnic lines to be undertaken.
We began the study by conducting a survey of 594 randomly selected households in Kawempe, the poorest of Kampala's five divisions. In Figure 1 , we use data from this survey to plot the relationship between community-level ethnic diversity (using a fragmentation index based on the ethnic demography of Kawempe's 74 LC1s as reported by the subjects) and public goods provision (measured in terms of whether, during the last six months, residents of the LC1 had organized community efforts in the area of crime prevention and security). 12 The data confirm that the negative relationship between diversity and public goods provision found elsewhere in the literature also exists in urban Kampala. 13 [ Figure 1 Here] Apart from allowing us to corroborate the commonly found negative association between ethnic heterogeneity and public goods provision, the data from the household survey also put us in a position to select a narrower (and more manageable) area from which to recruit our experimental subjects. Given that our goal was to identify the mechanisms through which diversity undermined public goods provision, we deliberately selected a study area that was highly ethnically diverse and that had generally low levels of public goods provision. The study area was comprised of the four adjacent parishes (LC2s) of Mulago I, Mulago II, Mulago III, and Kyebando. We refer to them in this paper collectively as Mulago-Kyebando.
We drew a random sample of 300 subjects. 14 Working with a representative sample of residents is an important innovation in our research design. Unlike existing studies in behavioral economics that employ norm, and the norm is the social rule that develops over time as a consequence of the social equilibrium created by the potential for the sanction. 12 To compute the fragmentation index, we use data gathered from a random sample of households in which we asked individuals to identify the four largest groups and the proportion of the population represented by each. At the level of the LC2, this subjective measure of fragmentation correlates with an ELF produced using census data at 0.66. We do not have census data on ethnic groups at the level of the LC1 and thus use the subjective measure instead. 13 Regression results (not shown) confirm the statistical significance of the relationship. The negative association between ethnic diversity and public goods provision is robust to the inclusion of controls for migration and wealth, as well as fixed effects for the parish in which the zone is located. It is also robust to the substitution of an alternative measure of public goods provision -whether communities have organized collectively to address issues of garbage collection. But our goal here (and in this project) is not to empirically identify the relationship between diversity and the underprovision of public goods. We simply want to show that the relationship demonstrated in the literature exists in Kampala, enabling us to focus specifically on the mechanisms that account for the relationship. 14 More than 75% of those we contacted agreed to participate in the study -a high rate given that prospective subjects were made aware that full participation would entail attendance at four separate experimental sessions spread out over several weeks. Of those who chose to enter the study, more than 95% attended all four sessions. We attribute this very low attrition rate to the fact that subjects found the games both fun and 9 university students or non-representative samples of volunteers, our sampling strategy puts us in a position to make inferences from the results of our experiments to the real world that our subjects inhabit. 15 This, we argue, is especially important when the behaviors under study-in this case, how people condition play on the ethnicity of their partners-are not necessarily universal features of human behavior, but rather properties that may apply in different ways to different populations. In the conclusion of the paper, we show how the findings of our experimental games can be linked to differences in public goods provision and levels of organization in the communities from which our subjects were drawn.
In addition to collecting information about ethnic group membership, proficiency in first and second languages, and other background characteristics, we also recorded a series of five digital images including still and video images of each subject with varying levels of information. 16 In the analyses presented here, we treat all five levels of information equally and distinguish only between situations where players have no information about the identities of their partners and situations where they have at least some information.
The Public Information Box and General Set-up
As noted, the empirical strategy in this paper is to have subjects play multiple rounds of multiple games, sometimes with co-ethnics and sometimes with non-co-ethnics, and to compare patterns of play across coethnic and non-co-ethnic matchings and across games. Given this approach, it was critical to devise a means for subjects to ascertain whether or not the other players in the game were co-ethnics, without cueing them to our interest in how ethnicity shapes behavior. In two of the games that we will describe, subjects interacted face-to-face with one another, so inferences about other players' ethnic backgrounds could readily be made from their appearance, accent, and other visible cues. The other two games were played using a computer interface. In these games, players could make inferences about the ethnic backgrounds of the other players through the information they gleaned from the pictures and/or videos that were made available to them in what we call the Public Information Box (PIB). 17 The key attribute of the PIB is that, as its name suggests, profitable; in addition, we contacted subjects the day before each scheduled session to remind them of their appointment. 15 Bahry and Wilson's (forthcoming) study of fairness norms in Russian republics provides a rare but important counterexample to the tradition of employing non-random samples. 16 The five levels of information are: a simple headshot, two short videos in which the subject greeted the camera in Luganda (Kampala's lingua franca) and in the respondent's first language, respectively and two additional images in which the subject also provided his or her given and family names. Since the images provide viewers with increasing levels of information from which they might make subjective inferences about the subject's ethnic background, we can test the effect of a subject's certainty about the ethnic background of his or her partner, a feature we exploit in other work. 17 Information treatments are now a common part of research in experimental economics. Bohnet and Frey (1999) demonstrate how decreasing social distance (by increasing the amount of information people have about their partners) affects play in dictator games. Charness and Gneezy (2000) introduce family names as an informational treatment. We see our PIB as a natural extension of this work, allowing for the introduction of multiple levels of information and the creation of common knowledge. the information that it provides about the players in the game is provided publicly: Before each round of each game, all the players in the round were shown the same PIB that contained images of all of the players in that round -including themselves -with the images of the players ordered in the same way. Underneath the PIB, each player saw a note telling them which player number they were for that round (i.e., "in this round you are player 2"). Figure 2 provides a sample screen shot of the PIB.
[ Figure 2 Here] The PIB played three roles in the computer-based experiments. First, it made the interaction more realistic by increasing the credibility of the existence of the other players. Second, it allowed us to induce common knowledge about the information provided to all of the players in the game: each player was provided not just with information about who the other players were but also about what the other players knew about them, and that the other players knew what the first player knew about the others, and so on.
Third, the design of the PIB allowed us to manipulate the anonymity of the players in the game. Compare, for example, Figures 2a and 2b. In Figure 2a , the middle player's picture is shown to the other players. He will therefore play the game knowing that the other players can see who he is. But in Figure 2b , the middle player's picture is not shown. He still has information about the other players, but he knows that they have no information about him. He will therefore play the game knowing that he is doing so anonymously. As we will show, exploiting this manipulation turns out to be extremely valuable for distinguishing behavior motivated by preferences from behavior motivated by strategy.
Although subjects were shown images of (or interacted face-to-face with) the other players in the game, the games were designed to simulate interactions among strangers. Therefore, after viewing the PIB, subjects were asked to report if they knew either of the other players in the round personally. On average, about 5% of all rounds involved partners that knew each other. All results reported in the paper are robust to the exclusion of such rounds.
Each subject played all of the games multiple times but never played twice with any other player.
Furthermore, although players played multiple times (with different partners) they were not given feedback about play until they had completed all games. This limited learning as well as the ability of players to use repeated interaction to establish coordination procedures, norms, or different forms of other regarding preferences within the context of the game. 18 Note that the design of the games imposes no structure based on our beliefs about what the ethnic identities of players "really are." Beyond the selection of our site area (which entailed a deliberate focus on ethnically heterogeneous communities), our sampling of subjects at the LC1 level was undertaken randomly and independent of how subjects identified themselves ethnically. The matchings for the games were also 18 See Crawford and Heller (1990) for evidence of coordination deriving from repeated interaction.
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constructed randomly and without reference to the ethnic identities of players. 19 We identified subjects by ethnicity (based on their self-reported ethnic identifications in our pre-survey) only when we turned to analyze the games. Our interpretation of behavior assumes that subjects could identify whether or not the other players in the game were co-ethnics in this sense -either from the information they gleaned through face-to-face interaction or from the information they were provided in the PIB (an assumption we revisit below). 20 However, while we assume that subjects were able to distinguish co-ethnics from non-co-ethnics, we do not assume that we, the researchers, know what the salient lines of ethnic group division are. Thus, for each of the mechanisms we test, we present two different "cuts" at ethnic division: one where we code coethnic pairings as those between members of the same "tribe" (as determined by the national census categories) and a second where co-ethnicity is defined in terms of region of origin (i.e., Center, East, North, West).
V. Results

V.1 Preference Mechanisms
Commonality of Tastes
As described above, one of the simplest explanations linking co-ethnicity to cooperation is the argument that members of a given ethnic group have correlated preferences over outcomes. To probe the plausibility of this explanation we use simple survey techniques with our random sample of community members. We examine two types of questions. First, to what types of public goods do these individuals attach the highest priority? Second, how should these goods be provided? For example, should private or public means be used? Asking these questions allows us to examine whether the diversity of preferences over public goods that exists within Mulago-Kyebando is structured along ethnic lines or is a reflection of individual level idiosyncrasies.
When asked to describe their top priority in terms of public goods provision, members of six of the eight major ethnic groups in our sample reported that garbage collection deserved the most attention. In fact, on average, individuals in these six groups ranked their top three priorities identically, with security and the maintenance of drainage channels following garbage collection. Turning to strategies for providing public goods, there was overwhelming support across ethnic groups for a fee-for-service program to collect garbage. 19 The only exception was the Network Game, where our relatively small sample size required that we abandon random matching in order to insure a sufficient number of co-ethnic pairings. 20 To aid them in making inferences about the ethnic backgrounds of the other players, we induced standardized priors about the distribution of ethnic groups in the subject population. So as not to prime subjects to ethnicity -something we were careful to avoid throughout the experiments (the project itself was advertised, and was known throughout the community, as "The Mulago-Kyebando Community Study") -we embedded this information in a script that was read to subjects on their first day that provided other information about the subject pool, including the distribution of genders, ages, religions, lengths of residence in Mulago-Kyebando, and occupations.
At the same time, members of most ethnic groups expressed a willingness to contribute time or money to support community efforts to provide security and channel maintenance, if the alternative was worse public goods provision.
The results of our examination of group-specific differences are reported in Table 1 . Ordinary least squares regression, with dummy variables for each of the major groups, suggests few ethnic group differences in preferences for public goods or opinions about how they should be provided. Although the results suggest some small differences in opinion, only two group dummies are statistically significant. Moreover, using an F-test, we cannot reject the null hypothesis that all ethnic group dummy variables are equal to zero for each of the six questions. Finally, the two group-specific dummies that show up as significant are rendered insignificant across specifications when fixed effects for location are included in the analysis. In short, there is little empirical support for the argument that ethnic groups possess correlated preferences over outcomes in Mulago-Kyebando.
[ Table 1 Here]
Other Regarding Preferences: The Dictator Game with One-Way Information
To test the other regarding preferences variant of the preferences mechanism, we had subjects play a version of the standard Dictator Game in which the offerer is anonymous and the receivers' identities are known (as in Figure 2b ) (Kahneman, Knetsch, and Thaler, 1986 ; for a review of dictator game results, see Camerer 2003) . 21 In such a game, any observed difference in patterns of play between situations where the offerer and receiver are co-ethnics and where they are from different ethnic groups must be due to differential levels of altruism vis-à-vis in-group and out-group members (Fershtman and Gneezy 2001) .
Each round began with subjects (who in this game only play the role of offerer) being shown a PIB containing pictures and/or videos of themselves and two other players (the receivers). Subjects were then given ten 100 USh coins (about 60 cents, approximately equal to the per capita daily income in Uganda) and asked to divide it between themselves and the two other players any way they pleased. They were told to put the amount that they decided to keep directly into their pockets and to put the amounts that they wanted to allocate to the other players into envelopes which were then deposited into ballot boxes located directly below the pictures in the PIB of the players in question. Subjects were told that the envelopes would be 21 Some aspects of the games we employ differ from those commonly reported in the literature. While it naturally would be desirable to be able to compare the results of our games with those reported by other researchers, this goal was secondary to designing games that would permit us to make the clearest tests possible of the competing explanations we were studying. A large literature confirms that the results of experimental games are highly dependent on seemingly small game parameters, including the pro-or antisocial nature of the proctor's instructions and whether players think their behaviors are anonymous (e.g., Hoffman et al. 1994; Haley and Fessler 2005) . However, because we are interested in comparing variation in patterns of play across subjects and across pairings, whatever biases our game designs may entail will be constant across them, and thus should not undermine our ability to make the inferences we seek to make. 13 delivered to their intended recipients at a later date, which they were. An enumerator manipulated the computer to show the PIB for the given round and handed the subject the money but then stepped away and waited behind a screen while the subject completed his or her allocation. When the subject was finished making his or her allocation, he or she signaled the enumerator, who returned from behind the screen and set up play for the next round. 22 In a second version of the game, they were given two 500 USh coins. This time they were instructed that no player (including the subject him-or herself) could be awarded both of the coins. The 500 USh denomination game therefore forced subjects to discriminate (although they were free to discriminate against themselves and to treat their two partners equally). As with all of the games described in this paper, the assignment of players into trios was random. Each subject played multiple rounds (an average of 2-5) of each of the 100 USh and 500 USh denomination games. In all, we have data from 801 rounds (and 1,602 individual choices) in the 100 USh denomination games and 782 rounds (1,564 individual choices) in the 500 USh denomination game.
In the 100 USh denomination game, subjects exhibited a substantial degree of altruism. The modal strategy, employed in 25% of the rounds, was to retain 400 USh and to allocate 300 USh to each of the other players. The next most common strategy was to keep 600 USh and to allocate 200 USh to each of the other players (21% of rounds). In the vast majority of allocations, subjects appeared to adhere to the norm that the two receivers should be treated equally. On average subjects retained 540 shillings and allocated 230 shillings to each of the other players. Because the 500 USh denomination games forced subjects to discriminate, altruism was somewhat harder to discern. The modal strategy (played in 73% of rounds) was to keep one 500 USh coin and allocate the other to another player. Nonetheless, in 23% of the rounds, subjects allocated both coins to other players, and in one round a subject, contrary to rules, gave both coins to one of the other players. These offers can be compared with a baseline strategy of random allocation, under which subjects would keep one coin two thirds of the time.
Although we observe high levels of altruism in the 100 USh denomination game, we find no evidence that this altruism was directed more at co-ethnics than at non-co-ethnics. Columns 1 and 2 of Table   2 report average offers to in-group and out-group receivers in the 100 USh denomination game under two different definitions of group membership (in-group member by ethnicity/tribe and by region of origin). In 22 We instituted various checks to ensure that our subjects understood the games they were playing. Most importantly, after a public session in which instructions were provided, subjects were tested one-on-one to determine whether they were aware of the rules of the game and the set of strategies available to them. Subjects that failed this test were given additional instruction until they could explain the game on their own. In addition, we organized a "back-translation" of the games in which an educated Uganda with no connections to the project was given the responsibility of soliciting from a focus group of our respondents information about the various games they were playing, how they interpreted them, the set of strategies from which they could choose, and so on. This back-translation provided us with powerful evidence that subjects understood the underlying behaviors each game sought to assess. each case, we find that the difference in offers to co-ethnics and non-co-ethnics can not be distinguished from zero. We conclude that there is no evidence that subjects in this context exhibit any "taste" for discrimination.
[ Table 2 Here] Given the high degree of inequality aversion that our subjects exhibited, a taste for discrimination might be difficult to identify. Because the 500 USh denomination games render equitable distributions more costly, they may force subjects to reveal even slight preferences for the welfare of in-group members over out-group members. In column 4 of Table 2 , we report the likelihood that players discriminate in favor of ingroup members, restricting our attention to games in which players play with exactly one in-group member and one out-group member and in which the offerer retains one coin and offers the other. 23 The null hypothesis against which we compare our findings is that the co-ethnic will receive one coin 50% of the time (that is, the subject will choose which player to favor at random). Conditioning then only on cases of observed discrimination, we again find no evidence that they do so along ethnic lines.
V.2 Technology Mechanisms
The Lockbox Game
Whereas the other regarding preferences mechanism could be examined with a version of a standard experimental game that we took "off the shelf," the two games we employ to test the "ethnicity as technology" mechanism are new. The Lockbox Game was used to examine the possibility that, from a technological point of view, co-ethnics simply work better together. The game, played face-to-face rather than via a computer interface, rewards players based on their ability to complete a joint task in which effective communication is a critical determinant of success.
In this game, Player 1 was trained in how to open a standard combination Master lock. 24 The player was given 20 minutes to practice opening the lock and then tested to ensure that he or she could open it without difficulty. After Player 1 had demonstrated mastery of this task, the lock was affixed to a lockbox containing 6,000 USh. Player 1 was then matched with a partner (Player 2) and the pair was given ten minutes to work together to open the locked box. The two players were permitted to communicate orally but Player 1 was not permitted to touch the lock. 25 The players were instructed that they would share the money in the box if they succeeded in opening it before the ten minutes elapsed and that they would receive an additional bonus of 1,000 USh each if they were able to open the box within three minutes. 23 Note that as a consequence the number of observations in the table is necessarily the same for each ingroup and out-group category. 24 These locks are not used in Uganda, and no subject reported ever having seen one. 25 This was accomplished by having Player 1 stand on a balcony out of reach of the lockbox and talk to Player 2 through an open window.
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All subjects played the Lockbox Game once, either in the role of Player 1 or Player 2. 26 Partners were matched by randomly dividing the twelve subjects in a given session into two groups: one group was designated to play the role of Player 1; the other to play the role of Player 2. After receiving instructions about how the game would be played, one of the six subjects that had been designated to play the role of Player 1 was selected at random. This player was then shown pictures of all six of the subjects in the Player 2 pool and asked to select one to be his or her partner in the game. A second subject was then selected at random from five remaining subjects in the Player 1 pool, shown pictures of the five remaining subjects in the Player 2 pool and asked to select one to be his or her partner. The process was repeated until the final subject in the Player 1 group was simply assigned to play the game with the last remaining subject in the Player 2 pool.
Fifty-nine percent of the pairs in the Lockbox game managed to open the chest within the ten minute time frame and received the 6,000 USh reward. Slightly less than one third of these successful pairs were able to complete the task in fewer than three minutes, and thus received the bonus. As the results reported in Table 3 make clear, however, whether or not the two players were members of the same ethnic or regional group cannot account for variation in success rates. Co-ethnic pairings experienced a marginally higher level of success (62.5%) than non-co-ethnic pairings (60%), but this difference is not statistically significant at conventional levels. Differences between players from the same region and from different regions are even smaller, and also statistically insignificant. As language is likely to be important in this context, we also looked at the success rates of pairings that shared the same primary language. We found that sharing a primary language did not matter; the difference that does appear to matter -and to matter critically -was whether or not the pair spoke any common language. When they did not, success rates, quite understandably, tumbled to 30%. While this may be considered an ethnic effect, it is one that is relevant for only a very small share (7%) of random pairings in our sample.
[ Table 3 Here]
The absence of a difference in success rates between in-group and out-group pairs does not seem to be related to whether or not subjects had an option to choose their partners. If subjects anticipated that communication with their partner would be critical for completing the task successfully, we might have expected that those who were given the opportunity to choose their partners would have selected partners from their own group. We might also have expected these co-ethnic pairings to have achieved higher success rates. Yet we find no evidence that subjects selected their partners along ethnic lines and we observe no increase in success rates when we limit the sample to those that could choose their partners. 27 The lack of a technological coordination effect of this form is surprising, especially given the linguistic diversity in Mulgao-Kyebando. We were, however, able to replicate this (non-)finding in the examination of a second, more symmetric game (not shown), in which two players were asked to put together two parts of a jigsaw puzzle independently so that the two parts would ultimately fit together. 28 In the Puzzle Game, all subjects were randomly assigned to their partners. The success rate for this game was 40% but, as with the Lockbox Game, there was no evidence that shared ethnicity or regional background had a statistically significant, positive effect on the ability of pairs to complete the task successfully.
The Network Game
A second way in which co-ethnicity may provide a "technology" is through strategy options made available to players due to the existence of shared networks. The mere existence of a network may facilitate the free flow of information about trustworthiness and the sanctioning of individuals who defect from their obligations or commitments.
To study this possibility, we designed a game to measure precisely the network "distance" between two arbitrary individuals in Mulago-Kyebando. We seeded Mulago-Kyebando with 148 randomly selected "targets" -individuals that we would send our subjects to try to find. We collected a small amount of background information about each target, including his or her ethnicity and birthday. We also took their photo with a digital camera. We told them that, within the next two weeks, someone might come looking for them and that, when they did, the person would ask them for a message. We asked them to tell the person their birthday or in case this was not known, a parent's name, and we gave them 3,000 USh for participating in the experiment.
Then, in waves of four or five per day, we sent out 148 "runners" randomly drawn from our regular subject pool to find the targets. Each runner was randomly assigned a different target. They were shown the target's photograph and given a sheet of paper with the target's name and the parish (LC2) in which he or she 27 The data do suggest, however, that success rates are related to the educational characteristics of the players. Pairs containing players that both had more than a primary school education completed the task successfully 79% of the time, as compared with a 45% success rate for pairs with little education. These results suggest that the game may have been sufficiently difficult that the education effect trumped whatever productivity gains might have been realized from membership in the same ethnic group. Indeed, we find some evidence that, among pairs with high education, shared language group membership significantly raised success rates. 28 In this Puzzle Game, subjects were randomly divided into pairs and seated on either side of a small table. A low divider between the subjects prevented them from seeing what their partner was doing with his or her hands but permitted communication over the top of the divider. Each player was given two of four pieces of a jigsaw puzzle and given three minutes to work with his or her partner to assemble the pieces so that they would fit together with his or her partner's pieces to complete the puzzle. If after three minutes the two resided. We instructed them to phone us when they found the target and tell us the target's message. This provided a check that they had actually found the person we had sent them to find. Runners were given 5,000 USh in transport money to defray the cost of hiring a boda boda to take them around the parish and to pay for the phone call. We told the runners that we would pay them 20,000 USh -a very large sum, equal to about $12 or more than a half of Ugandan per capita monthly income-if they managed to find the person in three hours and that this sum would decline at a rate of 1,000 USh per hour until it reached zero in 24 hours.
This provided runners with a strong incentive to find their assigned targets, and to do so as quickly as possible. 29 Forty-nine of the 148 runners (or just over 33%) managed to track down their targets. 30 However, the success rate among runners whose targets happened to be co-ethnics was significantly higher (43.1%) than the success rate among runners whose targets were from other ethnic groups (27.8%) -see Table 4 .
Being sent to find a target from the same region had no positive impact on the likelihood of success, suggesting that the scale at which identity groups are defined is important for assessing the relevance of networks. To explore scale effects further, we also report results when an intermediate definition is used (identified in Table 4 as "Aggregate Ethnicity"); co-membership in this broader ethnic community, we find, is associated with greater success but the added effect is substantively small. 31 These findings suggest that ethnic groups do indeed possess social networks that facilitate the flow of information useful for the tracking down of fellow group members, but that these networks do not extend to communities based on region -or at any rate not those found in Mulago-Kyebando.
[ Table 4 Here]
V.3 Strategy Mechanisms
The Dictator Game with Two-Sided Information
To test the institutions/norms of reciprocity mechanism, we again employed a version of the standard Dictator Game. The general set-up is exactly as described above for the Dictator Game with one-sided information. This time, however, we focus on a version of the game in which receivers have (and offerers halves of the puzzle matched, the players were paid 2,000 Ush. Each subject played the Puzzle Game three times, each time with a different partner, and each time with a slightly different puzzle. 29 Runners who managed to find their targets were extensively debriefed when they came back to the laboratory to be paid. We also debriefed a random sample of 40 of the unsuccessful runners. 30 We surmise that many runners simply pocketed the 5,000 USh transport money and never tried to find their targets. 31 "Aggregate Ethnicity" is a measure of co-ethnicity slightly more restrictive than region, but more encompassing than primary tribal identities. To construct it, we combine a set of closely related ethnic groups into their broader ethnic families. The Bafumbira are joined with the Barundi and Banyarwanda; the Banyankole are merged with the Bakiga; and the Batoro are joined with the Bunyoro. know they have) information about who the offerer is (as in Figure 2a ). 32 Such information is a necessary condition for the utilization of targeted punishment strategies. We argue that in this version of the game, an offerer's behavior vis-à-vis a receiver can be interpreted as a joint product of the offerer's altruism toward that receiver and the offerer's concerns about being seen to violate social norms and/or opening him or herself up to the possibility of social sanctions. If social institutions are such that co-ethnics are expected to play more co-operative equilibria with each other, then we expect to observe this as differences in patterns of play across Dictator Games with one-sided and two-sided information.
In interpreting this game, it is important to emphasize that the Dictator Game, by construction, does not allow for the possibility of punishment within the context of the game. We are interested in whether subjects, entering a laboratory environment, act as if punishment is possible or as if enforceable norms against shirking apply (see Hoffman et al. 1996 for a discussion of this approach). The Dictator Game with one-sided information discussed in the previous section excludes the possibility of extra-game punishment, since the offerer is anonymous. The Dictator Game with two-way information, however, does not. We employ it to test whether patterns of play in co-ethnic and non-co-ethnic pairings differ when the threat of sanctions and or norm violation obtain.
Each subject played approximately two rounds of the 100 USh denomination game and approximately four rounds of the 500 USh denomination game. This yielded a total of 672 rounds (and 1,344 individual choices) in the 100 USh denomination game and 1,226 rounds (2,452 choices) in the 500 USh denomination game. On average, patterns of play were similar to those found in the Dictator Game with one-sided information. The modal strategy in the 100 USh version was to retain 600 USh and to allocate 200
USh to each of the other players (employed in 23% of rounds). The next most common strategy was to keep 400 USh and to allocate 300 USh to each other player (22% of rounds). Again, a strong norm of inequality aversion was evident. On average players retained 548 USh and allocated 226 USh to each of the other players. 33 In the 500 USh denomination game, aggregate results were again similar to those reported in the previous section: in 70% of cases, subjects kept one 500 USh coin and allocated the other to another player and in 24% of cases they gave both coins away. Strikingly however, while there were little differences in average play, there were consistent differences in the way subjects played with different kinds of partners. As shown in Table 5 , when subjects knew that they could be observed, they offered more to co-ethnic receivers than to non-co-ethnic receivers. 34 32 In practice, both pieces of information are provided together since payments are given to receivers as they view the public information box for the corresponding game. 33 Offers in this version of the game were slightly lower than in the anonymous offerer Dictator Game, but these differences are not statistically significant. 34 Given the distribution of ethnic groups in our sample, the correlation between co-ethnicity and membership in the dominant, Baganda tribe is high. Consequently, we cannot identify an independent effect of co-ethnicity when we include a dummy variable for Baganda. When a Baganda term is introduced, the coethnicity measures maintain the same sign but, with the introduction of a highly correlated variable, In the 100 USh game, this difference -on the order of 24 USh for co-ethnics and 22 USh for people from the same region of the country-is strongly significant, even if it is substantively relatively small (equivalent to about a 10% increase in offers). Similar patterns are observed in the discrimination game: in cases where a player has a choice between favoring a co-ethnic or a non-coethnic and discriminates, she favors the coethnic 56% of the time. The same pattern also holds for pairings that match players from the same region. Again, the difference, while small, is in all cases significant at conventional levels. 35 [ Table 5 Here] These findings provide strong support for the efficacy of the institutions/norms of reciprocity mechanism in distinguishing patterns of behavior in ethnically homogeneous and ethnically heterogeneous settings. Comparing the results in Table 5 to those in Table 2 , we find that there is no evidence of within group bias (along co-ethnic or co-regional lines, in the 100 USh or the 500 USh games) when players make their offers anonymously, and that there is strong evidence of bias when players are observed in their actions.
A statistically more difficult test would be one in which, rather than analyzing each game in isolation, we estimate the joint effect of co-ethnicity and information in a single framework. We conduct such a test by examining the interaction between co-ethnicity and the fact that a player is observed. In all cases, we find that the marginal effect of co-ethnicity in the absence of information is close to 0, while the marginal effect of co-ethnicity given information is of the same sign and magnitude as in Table 5 . However, while the interactive term is significant at the 95% level for co-regional pairings in the 100 USh game, the associated tstatistic drops below conventional levels in the other three cases. Thus, while the evidence that players exhibit in-group bias if they are observed is strong, our confidence that they do so only if they are observed is weakened somewhat by our uncertainty regarding their behavior when they are not observed.
VI. Discussion and Interpretation
The results of the games we have analyzed are striking, both for what we find and what we fail to find. We find no evidence for the other regarding preferences or the correlated preferences variants of the preference mechanism. If co-ethnics are more effective at producing public goods, it is not simply because they care about the same things or value more highly the welfare improvements experienced by other group members.
Nor do we find evidence for the communication variant of the technology mechanism: co-ethnics are not significance is lost. We can rule out, however, the possibility that co-ethnic effects obtain only within Baganda pairings: while Baganda give more on average, they are no more likely to give more specifically to co-ethnics. 35 Of the four results in Table 5 , three remain significant at conventional levels when we analyze these games using regression analysis and allow for correlations between all decisions made by an individual player. In one case, the discrimination game with co-ethnic pairings, the p value rises to .105, just shy of 10% significance. more effective working together on joint tasks. However, we do find evidence for one version of the technology mechanism: co-ethnics appear to be more closely linked through network structures in our project area. They are more "findable" than non-co-ethnics. Further, we find compelling evidence that players condition their strategies on the ethnicity of the other players in the game: our findings suggest that ethnically homogeneous communities have an advantage in providing public goods because they make it easier to sanction community members who fail to contribute to collective endeavors.
Our interpretation of the results has implicitly assumed that the subjects in our games can correctly categorize their partners as co-ethnics or non-co-ethnics. If a subject playing the offerer role in the Dictator Game is matched with an in-group member and an out-group member and is faced with a decision about how much money to allocate to each of them, we interpret the subject's decision as if he or she knew the ingroup or out-group status of the other players. But it is quite possible that the subject could not discern, or even misconstrued, the other players' ethnic group memberships from the information provided about them in the PIB. If this were the case, then the subject would have been playing the game differently from what our interpretation suggests.
To test whether or not this was the case, we invited all subjects back to our laboratory at the very end of the project, after all of the other experimental games had been played, to play what we call the Identification Game. In the Identification Game, subjects were shown images of every player they had been matched with in all of the previous computer-based games and asked to guess the person's ethnic background. 36 We then used the data collected from the Identification Game to reanalyze our results in the Dictator Game with two-sided information, this time coding co-ethnic and non-co-ethnic pairings in terms of the match between the subject's ethnic group membership (as reported to us in the subject's pre-survey) and the ethnic backgrounds that the subject thought his or her partners possessed. When reinterpreted in this fashion, our results are unchanged. We continue to find that subjects were more generous to co-ethnics than to non-co-ethnics when they know that their actions are being observed, which we interpret as evidence of the operation of within-group norms of reciprocity and/or the greater threat of social sanctions within groups than across group lines.
In our earlier discussion of the rival channels through which ethnicity may operate, we highlighted the difficulty of distinguishing between the strategy and technology mechanisms. Given the results of our investigations, we are confronted by precisely this inferential problem. One might argue that individuals in our sample employ a strategy that is conditioned on ethnicity: a player cooperates with co-ethnics because co-ethnics will be more likely to punish him if he fails to cooperate than would non-co-ethnics in the same situation. An alternative explanation, however, is that the strategies we observe might not be conditioned on ethnicity but simply on "findability." From this perspective, players cooperate conditional on how easily they believe they can be found by their partner, whether or not they are co-ethnics. However, it so happens that co-ethnics are easier to find and thus, empirically, cooperation is more commonly conditional on co-ethnicity.
In this second case, if ethnicity matters at all the underlying reason is technological not strategic.
The distinction between these two accounts is subtle. However, we have two pieces of information that favor the second account over the first. The first piece of information allows us to work out whether reciprocal behavior continues to obtain even in the absence of social networks. According to the first (strategy) account it should, while the second ("findability") account suggests it should not. Our test involves allowing punishment to take place within the context of the game. In doing so, we remove the advantage that coethnics might possess in their ability to use networks to punish deviators in post-game interactions. The game we employ involves a third party that observes actions by two other players engaged in a Prisoners' Dilemma (Fehr and Fischbacher 2004) . In this game, the two players are not able to observe each other's actions and cannot punish each other. A third player, however, observes the actions of the first two players and can choose to punish either of them for their behavior. We find, consistent with the strategy account, that punishment occurs and that anticipation of punishment incites greater contributions. However, we find that behavior is not structured along ethnic lines: given the possibility of punishment, players do not cooperate more with co-ethnics. The shadow of the future would appear to incite all players to behave more cooperatively, not simply co-ethnic pairings.
The second test allows us to work out whether reciprocal behavior obtains even among non-coethnic pairings when the offerer is easily findable. According to the strategy account it should not, while the "findability" account suggests it should. In this case, our test involves using data from the Network game to produce a measure of the findability of players based on basic (but non-ethnic) demographic data: age and gender. We then examine whether the ease with which someone can be found increases the offers that he or she makes in the Dictator Game with two-sided information. We find strong evidence that it does: players that can be easily located offer more even if they are not co-ethnics. In particular, we find that older players are significantly more findable within their communities and are more generous givers (we do not, however, find evidence that they condition their giving on two-sided information more than younger players). This evidence again supports the account of networks as an ethnic technology that facilitates sanctioning over the strategy interpretation.
VII. Conclusion
We began this paper with a focus on the pressing challenge of preventing and responding to crime in Kampala's urban slums. After the government stopped funding local police, neighbors joined together to organize a successful community policing scheme in Katale, yet failed to act collectively in Kifumbira. It turns out that the relative underprovision of public goods in Kifumbira extends beyond security. While both communities have a network of latrines, only focus group participants in Kifumbira reported that certain 22 population centers were underserved and needed more latrines. Similarly, both zones are fortunate to have a number of water standpipes (installed mainly by international NGOs), but slightly more than a third are nonfunctional in Kifumbira while only ten percent are not working in Katale. Facing similar challenges relating to garbage, drainage, and security -public goods that are not provided by the government and which communities must therefore provide themselves -our interviews suggest that local councils have succeeded in mobilizing community participation in Katale while these problems have remained unaddressed in Kifumbira. These differences exist even though both Kifumbira and Katale are located in one of Kampala's poorest slum areas.
Kifumbira is not unlike other ethnically heterogeneous communities that suffer from inferior public goods provision. From Pakistan to Indonesia and from rural Kenya to the United States, a growing literature suggests that the relationship between diversity and the underprovision of public goods is not simply an artifact of differences in wealth or patterns of residential mobility. It appears that ethnic diversity has an independent impact on the likelihood that communities can organize collectively to improve their welfare.
The question is why.
In this paper, we have offered an innovative empirical strategy to distinguish among three plausible families of mechanisms that might explain how ethnic diversity undermines the provision of public goods.
Employing games from experimental economics as well as more standard survey techniques, and working with a representative sample of subjects from an urban slum, we have generated evidence that successful collective action among homogenous ethnic communities is attributable to the existence of norms and institutions that facilitate the sanctioning of non-contributors. 37 The efficacy of these strategies, the evidence suggests, stems from the fact that co-ethnics enjoy greater proximity to one another through social networks: they are more mutually "findable" -a feature that permits co-ethnics to employ strategies that rely on reciprocation even though, in the context of our games, they are mutual strangers. This finding is consistent with previous work on ethnic diversity and public goods provision (Besley et al 1993; Miguel and Gugerty 2005 ). Yet our approach also allows us to demonstrate that rival explanations are not at work in this context. We find no evidence for a commonality of tastes within ethnic groups; for greater degrees of altruism toward co-ethnics; or for an impact of shared ethnicity on the productivity of teams. Moreover, we are able to report additional results consistent with our main conclusions: namely that generalized reciprocity is observed when 37 It bears mention that Mulago-Kyebando, while ethnically diverse, is home almost exclusively to Bantuspeaking tribes from western and central Uganda -tribes currently united in a de-facto political coalition that has ruled the country since 1986. Thus the finding of a correlation between high levels of diversity and low levels of public goods provision might surprise some, given the close historical relationships among the different tribes. The fact that social sanctioning mechanisms appear to function only within ethnic groups, even in this area, suggests how high the barriers to inter-group cooperation may actually be in practice. The country's major ethnic cleavage separates members of Bantu-speaking tribes (resident largely in the South) from descendent of Nilotic tribes (resident in the North). Thus the mechanisms linking ethnic diversity to barriers to punishment are removed, that higher contributions are made when offerers are findable (even if they are not co-ethnics), and that our results persist even when we account for the fact that individuals are not always certain about the ethnic identities of people they encounter.
Some might reasonably ask whether our subjects' behavior in experimental games captures something about the real world in which they live. Unsurprisingly, given the results we observe in the lab, when asked to indicate how much they trust various groups in their community, nearly 50% of our subjects reported trusting members of their own ethnic group to "a great" or "very great" extent. Only 20% reported trusting members of other ethnic groups to the same degree. Our interviews with LC1 chairmen provide further support for the idea that norms of reciprocity typically operate within, rather than across, ethnic lines.
Although local council leaders consistently described the challenge of soliciting voluntary contributions from community members for local public goods, they also highlighted the successful functioning of ethnic associations:
"We have some so-called 'groups' that are organized on a tribal basis. For example, the Bafumbira lend to each other. They are very organized in that way. They have a society that is formalized with executive members, and if you need money and are a Bafumbira, you can go to them. If you need burial money, for example, they apply and can be lent money… If one of them is arrested, they try to raise money to pay his fine." (Lower Nsooba) Describing a group of people from the Northeast: "They form their own association. When they get a problem, for example, losing a person, they come together; in case of a person having an economic problem, they come together [...] they mobilize funds among themselves to solve the problem." (Kisalosalo) But in being asked to describe how interethnic cooperation is achieved in the communities in which they live, our interviews also highlighted strategies that have been adopted to minimize the negative impact of ethnic diversity on public goods provision. Explaining how a local credit association avoids the non-contribution problems experienced by the local council, one chairman said:
"Each member contributes said amount each month, and every month a ceremony is held whereby two "brides" are chosen within each unit to receive the total amount. Of that total amount, each has to give Ush 10,000 to the organization, which puts it in a savings account in a bank… The brides are chosen by lottery: the Chairperson of the unit writes "bride" on two pieces of paper, and leaves the rest of them blank… The organization´s pool is used to acquire things for the whole group: plastic chairs that they rent out for ceremonies, plates, cups for community gatherings; they are planning on acquiring tents next… There are problems with people not contributing, but only to the extent that the amount paid to the brides is delayed, never to the extent that amounts are not paid… Ethnic distribution of membership is very mixed and hard to tell because it is not information that is collected." (Kiwonvu) the underprovision of public goods in urban Uganda may be different than those that would operate in a community composed of Southern and Northern ethnic groups (if such a community, in fact, existed).
In the local credit association, individuals are embedded in a repeated game: their identities are known with certainty. Given past contributions and potential gains from cooperation, defection is more costly. Moreover, sustained interaction decreases the technological impediments to sanctioning. The story of the credit association is consistent with our experimental findings, suggesting as it does that generalized reciprocity can emerge as a norm (in multi-ethnic settings) when impediments to sanctioning are removed.
Addressing inefficiencies in public goods provision that result from ethnic diversity, therefore, does not require strategies of greater segregation, as many preference based explanations might suggest. What are needed are policies and strategies that promote successful cooperation across ethnic groups. Sometimes, such cooperation can be achieved by small groups (in credit associations and burial groups) where interactions are structured to facilitate sanctioning. For communities more generally, however, effective cooperation will depend on the creation of social networks among individuals that extend across ethnic groups -networks that allow for effective sanctioning outside of the context of a single-shot interaction.
When individuals believe that their behavior is observed by others and that their reputation may influence opportunities for cooperation in the future, norms of reciprocity can be sustained even in the absence of shared ethnic identities. Notes: Column 3 presents results of two-sample t-test. Column 5 presents results of a one-tailed binomial probability test. *** Significant at 1%; ** Significant at 5%; * Significant at 10%. Discrimination game analysis is limited to games in which players play with exactly one in-group member and one out-group member and discrimination is observed. 
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